A deoxyribonucleic acid relatedness study of 13 Mycobacterium chelonae strains indicated that M . chelonae subsp. cheZonae and M. cheZonae subsp. abscessus are two different genomic species, both distinct from Mycobacterium fortuitum and "Mycobacterium peregrinum." One strain of M . chelonae constitutes a third genomic species. The type strain of M. fortuitum and the reference strain of "M. peregrinum'' (strain ATCC 14467) belong to two different genomic groups. (17) demonstrated that there are two distinct phena, which correspond to M . chelonae and M . fortuitum, and the following subspecies were recognized: M . chelonae subsp. chelonae (type strain, strain NCTC 946) and M . chelonae subsp. abscessus (type strain, strain ATCC 19977). In a previous deoxyribonucleic acid (DNA) relatedness study in which a spectrophotometric method was used (l), Baess claimed that M . chelonae subsp. chelonae ATCC 19235 (=SN281S) (the proposed reference strain of " M . borstelense") and M . chelonae subsp. abscessus ATCC 19977T (T = type strain) belong to the same DNA relatedness group. In the same study, little relatedness was found between M . chelonae and M . fortuitum ATCC 6841T or "M. peregrinum" reference strain ATCC 14467 (1). The results of additional phenotypic studies in which newly proposed tests were used indicated that M . chelonae and M . fortuitum could be unambiguously differentiated (4, 19, 26) . Differentiation at the subspecific level is more difficult. Electrophoresis of cell proteins (12), immunodiffusion and immunoelectrophoresis of soluble antigens (5,21,27), bacteriocin typing (28), in vitro antibiotic susceptibility tests (4, 18, 32), the lipid patterns obtained by thin-layer chromatography (15), and expanded mycolic acid analyses (7, 8, 19, 23, 24) The purpose of the present work was to evaluate the validity of subdivisions in the M . fortuitum-M. chelonae complex by using precise DNA relatedness methods.
* Corresponding author petroleum ether-soluble sulfolipid detection by thin-layer chromatography (30), have been proposed as methods for differentiating M . chelonae subsp. chelonae and M . chelonae subsp. abscessus.
The purpose of the present work was to evaluate the validity of subdivisions in the M . fortuitum-M. chelonae complex by using precise DNA relatedness methods.
MATERIALS AND METHODS
Bacterial strains. The strains selected for this study are listed in Table 1 . The strains were identified by using previously described methods (19) , and identification at the subspecific level was performed as recommended by the Centers for Disease Control, Atlanta, Ga. (26) .
Extraction and purification of DNA. DNA was extracted as described previously (20) . Briefly, the bacteria were converted to spheroplasts and subsequently lysed by adding sodium dodecyl sulfate and pronase. DNA was then purified by using the method of Brenner (3).
DNA-DNA hybridization. DNAs from M . chelonae NCTC 946* and CIPT 810192 and M . fortuitum ATCC 6841T and ATCC 14467 were labeled in vitro by nick translation (ll), with minimal adaptations (20) . The S1 nuclease method (6) was used by following the S1 nuclease-trichloroacetic acid procedure (ll), except that all volumes were reduced by one-half and the hybridization temperature was 75°C. The temperature at which 50% of the reassociated DNA became hydrolyzable by S1 nuclease (T,) was determined by using the method of Crosa et al. (6), modified as previously described (20) . The difference between the T,,, of the homologous reaction and the T, of the heterologous reaction was the AT,,,; this value is an estimate of the divergence of two DNAs (3, 10). + a Strains were identified as previously described (19) . M. chelonae and M . fortuirurn differed in their reactions to the following tests: nitrate reduction, P-glucosidase, penicillinase, iron uptake, use of fructose as a sole carbon source, and resistance to capreomycin and pipemidic acid. In addition, the two species gave different mycolic acid patterns (19) . ' Tests proposed in previous studies (19, 26) .
RESULTS

DNA relatedness.
The values in parentheses are AT,,, values (in degrees centigrade). Miscellaneous strains could not be identified at the subspecies level. f Strain designated "M. borstelense." 8 Reference strain of "M. runyonii."
Reference strain of "M. peregrinum." 73%, with ATm values of less than 2°C. The levels of DNA relatedness between M. chelonae groups were 26 to 52%, with AT, values of more than 8°C. The type strain of M . fortuitum and the reference strain of " M . peregrinum" were 44 to 58% related to each other (AT',, 113°C) and only 0 to 12% related to the three M . chelonae DNA relatedness groups.
Phenotypic traits. Strains of M . chelonae group 1 utilized citrate as a sole carbon source, whereas strains of M . chelonae group 2 did not ( Table 1) . This confirmed the results of previous work (26) . Growth on 5% NaCl was not found to be a reliable feature for separating M . chelonae groups 1 and 2 ( Table 1 ). The strain of M . chelonae group 3 was negative in both tests and could not be distinguished from one strain belonging to M . chelonae group 2 (strain 801 159).
As previously described (26), the ability to use D-mannitol as a sole carbon source was found to be a characteristic of " M . peregrinum."
DISCUSSION
A bacterial species can be defined as a group of strains which are highly related as determined by DNA-DNA hybridization; i.e., they show 70% or more relatedness at optimal temperatures, with AT, values of less than 6°C (3, 10, 16) . These criteria, which were defined in studies on the Enterobacteriaceae, have been found to be applicable to other bacterial groups (9, 25). The three M . chelonae DNA groups and the two M . fortuitum DNA groups which we studied qualify for species status on the basis of DNA relatedness criteria. However, it would be common sense to describe new species only if they can be identified by phenotypic features. Unfortunately, this was not the case in this study, indicating that further studies will be necessary to find more discriminative test characters.
Our DNA relatedness results agree in part with those obtained by using a spectrophotometric method (1) . It is known that the S l nuclease method gives lower homology
